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SURGE SUPPRESSOR FOR A MIXER HEAD ASSEMBLY 
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BACKGROUND OF THE INVENTION 

The present invention relates to a molding system, and more particularly to a valve 
assembly which suppresses an initial surge of a fluid material component from a feed 
assembly. 

Many molding systems provide for the mixing of at least two fluid materials to form a 
hardenable or settable mixture which can be discharged into a mold cavity in the formation 
of an article molded of synthetic resin. One particular mixture includes three components, a 
catalyst, a matrix polymer and a foaming agent. 

The fluid materials are typically fed from a multiple of supplies by a delivery or feed 
assembly which communicates with a mixing head. All the fluid materials are mixed in the 
mixing head and discharged into the mold cavity to form the molded article. 

All the fluid materials must be efficiently mixed at the mix head to assure a 
homogenous composition of the finished material. Since each fluid material typically has a 
different viscosity, difficulties may arise when the multiple materials are feed to the mix head 
to provide the proper ratio for the finished material. If the materials are not properly metered 
upon initial injection, the higher viscosity materials will over populate the ratio. As the 
catalyst is typically of the highest viscosity, premature curing and an unsightly finished 
material may result. 

Accordingly, it is desirable to provide a valve assembly which assures the proper 
delivery of each fluid material to the mix head in the proper ratio and from initiation of each 
cycle of the molding machine. 
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SUMMARY OF THE INVENTION 

[6] A valve assembly according to the present invention generally includes a plurality of 

sequentially activated valves. A feed assembly supplies the fluid material components to the 
mix head under pressure. The valves suppress the initial surge of each individual fluid 
material component such that a proper quantity of each component (which typically differ in 
viscosity) is supplied to the mix head at the beginning of each shot. 

[7] Each of the valves include a respective opening. Each sequential valve includes an 

opening larger than the previous valve. In a first position, the first valve is fully open and the 
following valves are partially open. That is, flow through the first valve in its fully open 
position provides the limiting flow restriction. Fluid flow through the passage is thus 
limited by the first valve. 

[8] Upon initiation of the system, the feed assembly drives the fluid material component 

to the valve assembly. As the feed assembly forces material into the closed valve assembly 
fluid material pressure increase. The pressure is identified by a sensor and relayed to the 
controller. The feed assembly continues to force fluid material against the first valve until the 
pressure is above a predetermine value. Once the pressure is above the predetermined value, 
the controller releases the pressure from an actuator associated with the first valve and the 
valve opens. Fluid material can now flow through the valve assembly at a rate suppressed by 
the first valve. As the feed assembly continues to build toward it operational pressure, each 
remaining partially closed valve is opened in sequence. The restriction of one valve is 
thereby replaced by a lesser restriction. By opening the valves at a predetermined pressures 
the pressure buildup can be readily controlled. 

[9] Accordingly, the present invention provides a valve assembly which assures the 

proper delivery of each fluid material to the mix head in the proper ratio and from initiation 
of each cycle of the molding machine. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[ 1 0] The various features and advantages of this invention will become apparent to those 

skilled in the art from the following detailed description of the currently preferred 
embodiment. The drawings that accompany the detailed description can be briefly described 
as follows: 

[11] Figure 1A is a simplified schematic representation of a multiple material molding 

system; 

[12] Figure IB is an exploded perspective view of a mix head and valve assembly 

according to the present invention; 
[13] Figure 2A is a sectional view of a valve assembly according to the present invention 

in a closed position; 

[ 1 4] Figure 2B is a sectional view of a valve assembly according to the present invention 

in an intermediate position; 
[15] Figure 2C is a sectional view of a valve assembly according to the present invention 

in a intermediate position; and 
[ 1 6] Figure 2A is a sectional view of a valve assembly according to the present invention 

in an open position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[17] Figure 1A schematically illustrates a multiple material molding system 10. The 

system 1 0 generally includes a plurality of fluid material supplies 1 2A, 1 2B and 1 2C, which 
communicate with a feed assembly 14 through respective supply conduits 16A, 16B, 16C. 
The feed assembly 14 drives a desired quantity of fluid material from each fluid material 
supply 12 A- 1 2C through output conduits 1 8 A- 1 8C and to a respective valve assembly 20A- 
20C. The valve assemblies 20A-20C (Figure IB) meter the initial shot of fluid material from 
the feed assembly 14 to the mix head assembly 22. As will be further described below, the 
valve assemblies 20A-20C assure that the initial surge of fluid materials are suppressed so 
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that a proper ratio of each fluid material component is fed to the mix head assembly 22 from 
the beginning of each shot. 

[18] The mix head assembly 22 thoroughly mixes the fluid material from the feed 

assembly 14 and injects the final mixture into a mold assembly 23 or the like. Preferably, a 
controller 24 communicates with the feed assembly 14, valve assemblies 20 ? and the mix 
head assembly 20 to assure the and the system 10 is operating within predefined parameters. 
Controls for injection-molding equipment are known in the art and further description of the 
algorithms will not be further detailed herein. System 10 is preferably utilized for injection 
molding of very large parts, and in particular bathtubs and shower surrounds. 

[ 1 9] Referring to Figure 2A, a cross sectional view of one valve assembly 20 according to 

the present invention is illustrated. The valve assembly 20 generally includes an input port 
26 5 an output port 28 and a passage 30 there between. The input port 26 communicates with 
one of the output conduits 18 from the feed assembly 14 (Figure 1A). It should be 
understood that although only a single valve assembly will be described in the disclosed 
embodiment, a separate valve assembly is preferably separately provided for each fluid 
material 12A-12C (Figure 1A). 

[20] The fluid material flows from the input port 26 through the passage 30 where the 

initial surge of fluid material from the feed assembly is suppressed by a plurality of 
sequentially activated valves 32 A-32C, as will be further described below. The fluid material 
passes from the passage 30 through the output port 28 and into the mix head assembly 22 
(Figure 1 A and IB). It should be understood that the feed assembly 14 supplies the fluid 
material components to the mix head 22 under pressure. The viscosity of the fluid material 
components therefore affects the initial surge of fluid material components into the mix head. 
The valves 20 suppress the initial surge of each individual fluid material component such that 
a proper quantity of each component (which typically differ in viscosity) is supplied to the 
mix head at the beginning of each shot. Although three valves in each valve assembly are 
disclosed in the illustrated embodiment, any number of valves will benefit from the present 
invention. 
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[21] Each sequentially activated valve 32A-32C, define a respective longitudinal axes 

33A-33C which are substantially perpendicular to the passage 30. The valves 32A-32C are 
selectively movable in chambers 34A-34C which are formed within a valve housing 36. An 
actuator 38A-38C, such as a pneumatic actuator, individually operates each valve 32A-32C. 
The actuators 3 8 A-3 8C are selectively operated by a gas such as air from a source 25 (Figure 
IB) such as a compressor. Preferably, the controller 24 communicates with the source 25 to 
selectively supply or vent the gas from each actuator 38A-38C in response to the controller 
24. 

[22] Each sequentially activated valve 32A-32C is biased toward an open position by a 

respective spring 39. Upon activation of the actuators 38A-38C, the valves 32A-32C 
overcome the bias of their spring 39 and are thereby maintained in a closed position. 

[23] A pressure sensor 40 (illustrated schematically) communicates with the passage 30 

such the fluid material pressure within the passage 30 is available to the controller 24. The 
controller 24 preferably operates the valves 32A-32C in response to the pressure sensor 40. 
However, other control logic such as time and/or temperature based actuation will also 
benefit from the present invention. Control logic associated with opening valves in response 
to a predetermined value such as pressure is well known to one of reasonable skill in the art. 

[24] Each of the valves 32A-32C includes a first or top seal 42 and a second or bottom 

seal 44. It should be realized that the terms "top" and "bottom" refer to the location of the 
seal relative to the spring 39 and should not be construed to relate to the overall positioning 
of the valve assembly 20. The seals 42,44 assure that each valve 32A-32C are properly 
sealed in the chambers 34A-34C while preventing rotation of the valves 32A-32C therein 
such that their openings 36A-36C are alignable with the passage 30. The seals 42, 44 also 
operate as stops to restrain longitudinal movement of the valves 32A-32C relative to the 
passage 30. Preferably, the steps 42,22 are threadable into the valve 32 so that the positioning 
of the opening can be finely adjusted. 

[25] The bottom seal 44 includes a reduced diameter stem portion 46 that receives and 

guides the spring 39 such that each valve 32A-32C is biased toward its open position (Figure 
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2D). Additionally, the stems 46 operate as stops for the valves 32A-32C such that the valves 
are longitudinally located in their correct closed position relative to the passage 30 upon 
activation of the actuators 38A-38C (Figure 2 A). The top seal 42 similarly operates as an 
open position stop such that each valve 32A-32C is correctly located along its longitudinal 
axis 33A-33C when driven to its open position by spring 39 (Figure 2D). 

[26] Each of the valves 32A-32C includes a respective opening 36A-36C. The opening 

36A-36C are movable relative to the passage 30 to restrict fluid material flow. Although 
axial movement is provided in the disclosed embodiment other valve motion, e.g., rotational 
will also benefit from the present invention. Preferably, opening 36A is sized to be of the 
same diameter as passage 30. Opening 36B is sized to be larger than opening 36A and 
opening 36B is sized to be larger than opening 36C It should be understood that although 
substantially straight cylindrical openings and passages are illustrated, other configurations 
will also benefit from the present invention. 

[27] Referring to Figure 2A, the valve assembly 20 is illustrated in a closed position. The 

bottom seal 44 of each valve 32A-32C is in contact with the housing 35 and the springs 39 
are compressed. The bottom seals 44 thereby maintain the valves 32A-32C in their proper 
position relative to the passage 30. Preferably, in the fully closed position the opening 36A 
of valve 32A is completely out of alignment with passage 30 such that no fluid material can 
pass while valves 36B and 36C are partially closed. Preferably valve 36B is open 1/16 of an 
inch and valve 36c is open 1/8 of an inch in a V% inch passage 30. 

[28] The bottom seal 44 of valves 32B and 32C, maintain opening 36B, 36C at least 

partially in line with passage 30. In other words, a portion of opening 36B and 36C are 
aligned with passage 30 such that fluid can fluid can flow there through. Preferably, opening 
36B and 36C are positioned such that the amount of flow through openings 36B and 36C is 
at least equivalent to flow through opening 36A. That is, flow through opening 36A when 
valve 32A is in its fully open position (Figure 2B) provides the limiting flow restriction. 
Fluid flow through passage 30 is thus limited by valve 32A. 
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[29] Referring to Figure 3, operation of the valve assembly 20 is illustrated for two 

separate fluid material components, for example only, BPO andArmotron. Typically, the 
viscosity of the fluid material component and its ratio in the final mixture relates to when the 
valves 32A-32C are opened for each material. Preferably, the valve assemblies 20 operate to 
release a proper quantity of each fluid material component to obtain the desired ratio from 
the very beginning of each cycle. That is, the sequential opening is timed to account for the 
difference in viscosities and percentage of fluid material in the final ration as the feed 
assembly 14 pressure increases during the introduction of material into the mix head 22 
(Figure 1 A and IB). 

[30] Upon initiation of the system 10, the feed assembly 14 drives the fluid material 

component (BPO in this example) to the valve assembly 20. As the feed assembly 14 forces 
material into the closed valve assembly 20 (Figure 2A) the fluid material pressure increase. 
The pressure is identified by the sensor 40 and relayed to the controller 24. The feed 
assembly 14 continues to force fluid material against closed valve 32 A until the pressure is 
above a predetermine value. The predetermined value is determined in part by the viscosity 
of the fluid material component, its percentage relative to the other components, and the 
desired feed rate of the feed system. Here, the predetermined value V-l for BPO is 50 psi. 
Once the pressure is above 50 psi the controller 24 releases the pressure from the actuator 
38 A such that valve 32 A opens under the force of the spring 39 (Figure 2B). Valve 32A is 
opened by the spring 36 until top seal 42 contacts the chamber 34A and opening 36A is 
aligned with the passage 30. Fluid material may now flow through the valve assembly 20 at 
a rate suppressed by valve 32A. 

[31] As the feed assembly 14 continues to build toward it operational pressure, fluid 

material is forced into the valve assembly 20. The fluid material flows through the fully 
open valve 32A and through the partially open valves 32B and 32C. The initial pressure 
buildup or "surge" toward its operational pressure (100 psi) is thus partially relieved. The 
feed assembly 14 continues to force material into the valve assembly 20 and the pressure 
continues to build as valve 32A, although open, is still a restriction to the fluid flow. 
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Once the pressure reaches a second value V-2 (75 psi) the controller 24 releases the 
pressure from actuator 3 8B and valve 32B opens under the force of its spring 36 (Figure 2C). 
Valve 32B is opened by the spring 36 until top seal 42 contacts the chamber 34B such that 
the opening 36B is aligned with the passage 30. The restriction of valve 32A is now replaced 
by the lesser restriction of valve 32B. As the feed assembly 14 continues to force material 
into the valve assembly 20, the fluid material flows through the fully open valves 32A and 
32B and through the partially open valve 32C. Again, valve 32C is partially open to the 
extent that valve 32B is the limiting restriction in passage 30. The continued pressure 
buildup is thus further relieved. Finally, as the feed assembly 14 reaches a third value V-3 
(1 00 psi) valve 32C is opened (Figure 2d) and the fluid material flow into the mix head 22 is 
stabilized at a steady state. Notably, by opening each valve 32A-32C at a predetermined 
pressure, the slope S of the pressure buildup can be readily controlled. 

As further illustrated by the Armotron fluid material line of Figure 3, the pressure 
increase requires a longer period of time. The pressure increase and sequential opening of 
each valve is then as described with reference to the BPO. 

The foregoing description is exemplary rather than defined by the limitations within. 
Many modifications and variations of the present invention are possible in light of the above 
teachings. The preferred embodiments of this invention have been disclosed, however, one 
of ordinary skill in the art would recognize that certain modifications would come within the 
scope of this invention. It is, therefore, to be understood that within the scope of the 
appended claims, the invention may be practiced otherwise than as specifically described. 
For that reason the following claims should be studied to determine the true scope and 
content of this invention. 
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